Objective: To examine absolute socio-economic differences in food habits and their changes over time. Design: A longitudinal study using the cohort baseline mail surveys conducted in 2000-2002 (n 8960, response rate 67 %) and the follow-up in 2007 (n 7332, response rate 83 %), including data on seven food habits recommended in the national dietary guidelines, as well as socio-economic and sociodemographic variables. Setting: Data from the Helsinki Health Study survey, followed up for 5-7 years. Subjects: Municipal employees of the City of Helsinki, Finland. Results: Apart from fish and vegetable-based margarine on bread, the proportions of the recommended food items were higher for women than for men. The consumption of the recommended food items either increased or remained stable over the follow-up period. On the basis of the slope index of inequality (SII) it was observed that socio-economic differences widened with regard to the consumption of fresh vegetables and fish and use of vegetable-based margarine or oil in cooking, with the upper classes consuming these foods more often. The largest differences were observed in the consumption of fresh vegetables, for which the SII value among women was 2?38 (95 % CI 1?93, 2?95) at baseline and 2?47 (95 % CI 2?01, 3?03) at follow-up, and 3?36 (95 % CI 1?80, 6?28) and 3?47 (95 % CI 1?95, 6?19) for men, respectively. Socio-economic differences were non-existent for milk, and the reverse was observed for dark bread and vegetable-based margarine on bread. Conclusions: Consumption of the recommended food items increased in the examined cohort over time. This increase was mostly similar throughout the socioeconomic groups and thus the socio-economic differences remained stable. The upper classes followed the guidelines better with regard to the consumption of vegetables and fish and in the use of vegetable-based margarine or oil in cooking.
The present study is focused on changes in the socioeconomic differences in food habits based on the Finnish National Dietary Guidelines (1, 2) , which aim at promoting healthy eating. Although dietary guidelines vary by country because of the local food traditions and the socio-cultural factors related to eating, many common features can also be identified, such as frequent consumption of vegetables, fruit and berries and wholegrain cereals, and use of unsaturated vegetable oil for cooking and soft margarine on bread (3) (4) (5) (6) (7) . Following the dietary guidelines is likely to contribute to healthier food habits and will thereby help prevent major diseases. Nevertheless, the consumption of healthy food items and related risks for CVD (8) , diabetes and obesity (9) vary between socio-economic groups. In Finland, as well as elsewhere, following the recommended food habits tends to be more common among individuals in higher socio-economic positions (10) (11) (12) (13) ; however, this is not completely consistent for all food habits (14) . Thus, people in higher socio-economic groups consume less traditional foods such as dark rye bread (15) , but more fresh vegetables (16) . In Finland, the daily consumption of vegetables has increased mainly in the lower socio-economic groups, and, as a result, the socio-economic differences have narrowed. The positive development among the higher socio-economic groups has, however, been slowing down or has even stagnated (16) . For milk consumption, similar socio-economic differences have not been found (17) ; however, in Finland, milk is consumed more in the lower than in the higher socio-economic groups (18) . In the pooled European data, people in the lower socio-economic groups had a higher intake of total fat and saturated fat compared with their higher group counterparts (19) . In Finland, the socioeconomic differences in the intake of fat have been small or non-existent (14) , but the use of vegetable oil for cooking is more prevalent in higher socio-economic groups (20) . Moreover, the consumption of fish is more common among higher socio-economic groups (21) . *Corresponding author: Email tina.seiluri@helsinki.fi r The Authors 2011
Few studies have simultaneously examined the associations between socio-economic position and several food items. Previous studies have typically focused on a single item or a couple of items at a time and these have usually been fruit and vegetables. Among the single food items, fresh vegetables and fruit are recommended choices; however, it is important to have information on other food habits as well. Some other recommended food items, e.g. bread, show inconsistent differences by socio-economic position (14) . Thus far, few longitudinal follow-up studies have been conducted on changes in socio-economic differences in food habits over time. A longitudinal design allows the examination of changes over time in the same participants. Furthermore, socioeconomic position was obtained from our baseline and food habits from both baseline and follow-up surveys. This design is stronger than that of a single cross-sectional study, or of repeated cross-sectional studies, and provides more reliable information on changes over time.
Our study aims to fill the gaps in research by analysing longitudinal data that include a broad repertoire of food items by socio-economic position. The main aim was to examine in absolute terms occupational class differences in seven recommended food habits and their changes over time among both female and male employees. More specifically, we examined whether socio-economic differences in food habits followed a linear pattern and whether the differences had narrowed or widened over a follow-up period of 5-7 years.
Methods

Data
Data were derived from the Helsinki Health Study cohort mail questionnaire surveys administered to employees of the City of Helsinki, Finland. At baseline (2000) (2001) (2002) , there were a total of 8960 employees aged 40-60 years (80 % women, with a response rate of 67 %) (22) . The municipal sector in Finland, including the City of Helsinki, is dominated by female employees. Our data reflect the gender distribution among the staff of the City of Helsinki.
The follow-up survey was conducted in 2007 among the respondents to the baseline survey. There were 7332 respondents at follow-up which indicates a response rate of 83 %. By follow-up, a part of the study population had retired (21 %) or had changed their employer (9 %). For the baseline survey, an analysis of the non-response (23) showed that the data are broadly representative of the target population, 40-60-year-old employees of the City of Helsinki, and that the non-response is unlikely to bias the relationships between the socio-economic position and health-related variables in these data.
For the present study, we excluded women who were pregnant or unsure of pregnancy at baseline (seventeen and eight, respectively). The analyses were carried out among those with complete data on occupational class (data were missing for 125 employees). After the exclusions, the final data consisted of 5853 women and 1329 men. The percentage of missing values was ,2 % for each food habit. Thus, the number of respondents differed slightly among the different variables.
Measuring food habits
The consumption of various food items was measured according to the frequency of consumption. An FFQ was included in the questionnaire. Respondents were asked to estimate how often they had consumed seven selected food items during the past 4 weeks. The response alternatives were the following: not during the past 4 weeks, 1-3 times/month, 1 time/week, 2-4 times/week, 5-6 times/ week, 1 time/d or $2 times/d. In addition, the respondents were asked which type of fat they typically consumed on bread and in cooking.
The current Finnish national dietary guidelines on recommended food habits were used to select the food items to be studied and to assess the extent to which these recommendations were followed (1, 2) . On the basis of these guidelines, the following seven food habits were included: (i) consumption of fresh vegetables at least 2 times/d; (ii) consumption of fresh fruit and/or berries at least 2 times/d; (iii) consumption of dark bread such as rye bread at least 2 times/d; (iv) consumption of fish at least 2 times/week; (v) drinking low-fat or skimmed milk daily (but not drinking high-fat milk daily); (vi) using vegetable-based soft spread on bread; and (vii) using vegetable-based oil or soft margarine in cooking and baking. Each food habit was dichotomised into those that met the recommendations and those that did not.
Socio-economic position
Occupational social class was used as an indicator of socio-economic position. Information on occupational class was derived from the City of Helsinki personnel registers for those who gave written permission for the linkage (77 %) (22) . For the rest, occupational data were completed from the questionnaires. Respondents were classified into four hierarchical occupational classes: professionals, semi-professionals, routine non-manual employees and manual workers.
Professionals include those with an academic degree, as well as managers who have subordinates and perform managerial or administrative work. Semi-professionals include nurses, technicians and others engaged in similar occupations. Routine non-manual employees include clerical employees and non-professionals within the social-and health-care systems and elsewhere. Typical manual occupations include cleaning and kitchen work, as well as employment in public transport. Among women, 27 % were professionals, 20 % were semi-professionals, 40 % were routine non-manual employees and 14 % were manual workers. Among men, the corresponding figures were 45 %, 20 %, 10 % and 25 %, respectively.
Statistical analyses
All analyses were carried out separately for women and men. First, the age-adjusted proportions and 95 % CI were calculated for the food items by occupational class. Statistical significance was judged from 95 % CI, i.e. by determining whether or not confidence intervals between classes were overlapping. Socio-economic differences were then examined using the slope index of inequality (SII) (24) on the basis of a logistic regression analysis, and adjusted for age. The occupational classes were ordered from the lowest to the highest. The cumulative percentages of classes were taken into account and a mean of their range was then calculated for each occupational class. For example, if the proportion of professionals was 28 %, the range of individuals in this category was from 0?00 to 0?28; this yielded a mean of 0?14, which was assigned to the professionals. To continue, if the proportion of semi-professionals was 19 %, the range was from 0?28 to 0?47, which yielded a mean of 0?38, and so on (24) . This reclassified variable was then entered in the logistic regression model as a continuous variable and the estimates (OR) produced are shown in Tables 2 and 3 . Each of the seven food habits, one at a time, was used as the dependent variable.
The SII provides a score based on the midpoint of the range of occupational class in the cumulative distribution of the population (24) . The SII can be interpreted as the absolute effect on food habits as a result of moving from the lowest occupational class through the intermediate to the highest one. When the SII value is .1, there is a gradient showing that food habits are poorer in the lower classes. When the SII value is ,1, the gradient is the opposite, indicating that the lower classes follow the guidelines better. An increase in SII suggests that the absolute differences between the classes have widened over time, and a decrease suggests that the differences have narrowed.
Logistic regression analysis was used to test the linearity of the occupational class differences in each food habit. Occupational class was used as a continuous variable and the model was adjusted for age. The occupational class differences were regarded as statistically significant when the P value for the trend test was ,0?05. Analyses were conducted using the Statistical Package for the Social Sciences statistical software package version 15?0 (SPSS Inc., Chicago IL, USA).
Results
Women followed the recommended food habits more often than men (Table 1) . Among both women and men, the consumption of most food items increased over the follow-up period. For women, the lowest proportion occurred for their consumption of fruit and berries at least 2 times/d, with 26 % at baseline and 30 % at follow-up. For men as well, the lowest proportion was for fruit and berries, with 9 % and 11 %, respectively. Approximately 80 % of both women and men reported that they typically use vegetable-based margarine or oil in cooking and baking.
Socio-economic differences in food items
At baseline, more women in the higher socio-economic groups than in lower groups consumed fresh vegetables, fruit and berries at least 2 times/d, consumed fish at least 2 times/week and used vegetable-based margarine or oil in cooking and baking (Table 2) . However, more women in the lower socio-economic groups used vegetable-based margarine on bread. In addition, the intermediate classes were most often the consumers of dark bread at least 2 times/d. There were no baseline differences between the socio-economic groups with regard to women's consumption of low-fat or skimmed milk.
At follow-up, the women in each socio-economic group showed an increase in the consumption of each food item as compared with baseline. Nevertheless, some of these changes did not reach statistical significance. For consumption of fresh vegetables at least 2 times/d, the increase was greatest among professionals and among routine nonmanual employees. Fruit and berry consumption also increased the most among routine non-manual employees. As for the daily consumption of low-fat milk, an increase was found among professionals and semi-professionals. Furthermore, each socio-economic group increased the use of margarine on bread. Among those engaged in various professions, manual workers increased their use of vegetable-based margarine or oil in cooking the most. The SII confirmed the socio-economic differences found for the consumption of fresh vegetables, fruit and berries and fish and for the use of vegetable-based margarine or oil in cooking. In addition, stable reverse socio-economic differences were confirmed for the use of vegetable-based margarine on bread and dark bread. Among women, the largest socio-economic differences were found in their consumption of fresh vegetables and in the use of vegetable-based margarine or oil in cooking and on bread. However, no differences occurred between socio-economic groups in the consumption of low-fat milk. The socio-economic differences in all studied food items remained largely unchanged over time.
Among women, the linear trend test was statistically significant for each food habit, except for milk at baseline (P 5 0?941), confirming that differences between the occupational classes were otherwise linear. This can be judged from Table 2 as well.
At baseline, more men in higher socio-economic groups than in lower groups consumed fresh vegetables and fish and used vegetable-based margarine or oil in cooking and baking (Table 3) . No socio-economic differences occurred in the consumption of fruit and berries, low-fat or skimmed milk and in the use of vegetablebased margarine on bread. Similar to women, more men in the lower classes also consumed low-fat or skimmed milk and dark bread and used vegetable-based margarine on bread. Among men, the changes over time in the socio-economic differences in food habits were small and did not reach statistical significance.
The SII confirmed the socio-economic differences for consumption of fresh vegetables and fish and for the use of vegetable-based margarine or oil in cooking and baking, with the higher socio-economic groups opting for these food items more often. At follow-up, there were no absolute differences between the socio-economic groups in their consumption of fruit and berries and low-fat milk and in their use of vegetable-based margarine on bread. The largest socio-economic differences were in the consumption of fresh vegetables and fish and in the use of vegetable-based margarine or oil in cooking. As for women, the socio-economic differences in all their food habits remained largely unchanged over time. However, the differences between socio-economic groups somewhat increased for consumption of fruit and berries.
Among men, the trend tests confirmed that differences among occupational classes were linear in most cases. This can be judged from Table 3 as well. Because of the lower numbers of men, some of the trend tests did not reach statistical significance.
Discussion
The present study used a longitudinal design to examine socio-economic differences and their changes over time in the seven food habits recommended in the Finnish national dietary guidelines. This was done by following up a large cohort of middle-aged municipal employees for 5-7 years, with the average being 6 years.
Main findings
First, the consumption of each recommended food item increased over time for both women and men. An increase was observed within most socio-economic groups and for most food items among both women and men. The proportions of the different food habits were higher for women than for men, apart from the consumption of fish and use of vegetable-based margarine or oil in cooking and on bread. Second, the socio-economic differences in food habits remained practically unchanged over time. However, there were socio-economic differences in the consumption of fresh vegetables and fish and in the use of vegetable-based margarine or oil in cooking, with the higher classes consuming these foods more often than their lower-class counterparts. These socio-economic differences were not a factor for the consumption of low-fat or skimmed milk. In contrast, the differences were reversed for consumption of dark bread and for the use of vegetable-based margarine on bread, with the lower groups consuming these foods more often.
Interpretation
Previous studies have not examined changes in the socioeconomic differences in food habits using longitudinal data. However, our results are in line with previous evidence on patterns in socio-economic differences with regard to the consumption of recommended food habits. First, fresh fruit and vegetables are typically consumed more often among those in higher socio-economic positions (16, 25) , at least in countries where the availability and affordability of fresh fruit and vegetables are lower. Although changes in socio-economic differences have not been examined earlier, a previous study focused on the consumption trends across several cross-sectional surveys conducted between 1979 and 2002 (16) . Results of the present study reported narrowing socio-economic differences and a levelling off of the positive development in consumption patterns among those with higher education (16) . Our finding suggests stable socio-economic differences in vegetable consumption during more recent years, although our prospective data were not representative of the general population. Second, our results are in line with an earlier study showing that those in lower socio-economic groups consume rye bread more frequently than those in higher groups (15) . Third, those in lower socio-economic groups have been found to consume more milk compared with their higher-group counterparts (18) ; however, the previous studies did not focus on low-fat milk. Thus, our results add to this previous evidence showing that socio-economic differences are absent with regard to the consumption of low-fat milk. Fourth, in line with our findings, people in higher socio-economic groups in Costa Rica were more likely to use unsaturated oil in their cooking (26) . As people in higher socio-economic groups tend to follow the recommendations for food habits better, some may have already reached a saturation point; thus, improving their food habits may be difficult (16, 27) . In our cohort, however, most women and men in each socio-economic group have changed their food habits in line with the recommendations, which has led to a stable development of socio-economic differences in food habits. The next question is: Why did all groups improve their food habits in a similar way? One reason might be that our study population was relatively homogeneous at baseline, including only middle-aged employees who worked for the same employer and who lived within the Helsinki metropolitan area. The previously adopted food habits might have remained after a change of employer or after retirement. In addition, the overall tendency to improve food habits might be related to secular trends, to general knowledge about healthy eating across the population or to some other specific features of the studied cohort. Further analyses suggest that patterns are similar among those who remained in employment, as well as among those who retired (data not shown).
Furthermore, the criteria for healthy eating in the national nutritional guidelines in the present study are modest. For example, in some other countries, vegetables are recommended to be eaten at least 5 times/d (4) (5) (6) (7) . Consequently, the recommended food habits can still be substantially improved. Although the socio-economic differences in food habits remain stable, substantial differences continue to exist, calling for measures to narrow down the socio-economic differences in the recommended food habits in all groups and improve the food habits of the lower socio-economic groups, particularly among men. Moreover, gender differences in the socio-economic patterns of food habits are large, and, for example, for fresh vegetables, almost as many of the men in the highest group followed the recommendations for healthy eating as did the women in the lowest group.
Available income is also important for food habits (28) . Low prices may be more effective than health education for increasing the consumption of fruit and vegetables (29) , in particular in a country such as Finland, where the food culture has traditionally not favoured fresh vegetables and where their relative prices are higher than in the Mediterranean countries (25) . The prices and familiarity of foods disproportionately guide food choices, in particular among people in lower socio-economic groups (30) , whereas people in higher socio-economic groups are typically more health conscious in their food choices (31) and may be more aware of the healthy foods available even at a relatively low cost (32) . Because all socioeconomic groups improved their food habits equally, lowering the prices of the recommended food items is likely to have the largest effect on their consumption, in particular among those with the lowest income (28) .
Methodological considerations
There were some limitations in the present study. For instance, we were unable to measure any amount of the food items consumed, nor did we have any information on the nutrient contents of the foods. Baseline data were collected in spring and follow-up data in winter, which may influence the frequency of the consumption of fresh vegetables, fruit and berries to a certain extent. Thus, the increase in the consumption of vegetables and fruit might have been larger if the follow-up survey had been conducted in summer. Our FFQ is based on many previous studies (20, 33, 34) and applied for the purpose of a broader study on employees' health and health behaviours. Although direct validation has not been carried out, even proxy measures have been shown to reflect following healthy food habits more generally (35) . Control analyses using education as the socio-economic indicator provided results identical to those for the occupational classes reported here (data not shown).
Furthermore, the response rates (67 % and 83 %) were acceptable but non-participation is still a challenge and may cause some bias. However, our analysis on the baseline non-response suggests that it does not substantially affect the studied associations (23) . The response rate to the follow-up was 83 % and we believe that attrition is unlikely to distort our main findings to any large extent. Among those who did not respond at follow-up, the baseline food habits were slightly worse. As those in lower occupational classes were slightly less likely to participate in the follow-up survey compared with their higher-class counterparts, a part of the overall improvements in food habits might be due to attrition. However, all socio-economic groups improved their food habits.
All respondents were from the Helsinki metropolitan area and were employed at baseline by the City of Helsinki. As a consequence, the results cannot be generalised to the whole population of Finland, or even to the employed population at large. With caution, our data can be assumed to represent the municipal sector in general. Typically, socio-economic differences in healthrelated phenomena are fewer among employees than among general populations, since the latter also include disadvantaged groups such as the unemployed and those who retired because of disability. Nevertheless, our cohort includes a large and diverse population, and the study was planned to enable studies of the socio-economic differences in lifestyles and health. A further strength was that food habits were examined in a follow-up design, which included identical questions at baseline and follow-up.
Conclusions
The consumption of the recommended food habits increased among the examined cohort. Following the recommendations varied by food habits, with women following recommendations more often than men. There were definite differences between socio-economic groups at baseline and follow-up. The socio-economic differences in food habits remained practically unchanged over time, which means that these differences neither narrowed nor widened. Thus, in these data, irrespective of the socioeconomic background, the socio-economic differences in the recommended food habits remained clear but stable during the follow-up period of 5-7 years. Nevertheless, substantial differences between groups continue to exist, calling for efforts to narrow down the socio-economic differences in recommended food habits in general and improve the food habits of the lower socio-economic groups in particular. Every socio-economic group needs to improve to achieve the recommended food habits.
